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(57) Abstract: 

PROBLEM TO BE SOLVED: To realize a flip-chip 
attach rnounUng system, using an an sotrop,cany 
SficftTSm 'to reduce cost, without forming , Au 
bumps on electrode pads of semiconductor elements. 

SOLUTION: A flip-chip attach type semiconductor 
Smelt mounting' structure 
elements 1 mounted on a circuit board 2. using an 
Sropic a i.rconductive film 3. comprises electrodes 
15 ar anged in parallel to consli.u.e the 
elements 1. without forming bumps for the erodes 
and protrudent connection pads 11 arranged at 
positions mutually facing on the electrodes °n mounUng 
£gions of the circuit board facing a. the semiconductor 
elements 1 Each pad 11 is connected to each 
£££ 15 through conductive particles 10 existing in 
the anisotropicaliy conductive film. 
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M««CHS Lfc 7 'J •/ 7* •/ 779 -> rfi**>*** 

mhkcxs l * 7 'j v rr ? ■» ******* 

S?k nm-t * IB»B«±^*SHBIi««l-*i* >X «»» 

nat i?E**e*>ias:WE** tt ** 7 < 
^crtttr *ti*tt^tittu-c«« '-few t few* 

fcSttX i ^ v ^«ffi5r ?$KMS5l LX fltifc L . ffiEW* 
**fc Mflr 4 EKS«±0*K«*K:i^X*K<7>E 

C J: -> X 5St£ L ««/< * H ST S: flE**tt»-tt«** 
ttXttg&gia'.. H*WB '-£*«'<■* K«fcffl» 

«ioiatipriiea»tt*«7 <*.ucrt?rf 

T1$« L X IS* L. Z. k 5r tSStt "T * 

nsecus l * 7 'j -v -v 7*t 9 ••/ 



i-CJBrt & <ifc tMf < •■> V SC S: 1fiE*«ffi k ttft* & J: 
3c:«BJfetttfcBIR««t t»*ttiW7 <^6fr 

smut*. 

LT{2S^i5tl L-C tSttt iJSRXSk . KflSftltt'C 

f-gf^sR^ut-i L-cn:ttS^-7 v^rn, wizmz 

K««fik wnnt»*e»«7 <. n ■i.crttt-r 
^Ttttsr tuos^-r Hfl»wxnk s«t*: > 5r«ja 

k-ri^jfW^T-HJS*"*. 
[ !** JS S } > <>-7* r Bfi£ L X \ ^ ^ffi Sr L 

l£7^/^PMXftk. 7ls*is7i\Mto&tf.i. mil 

•&*)t t LXniaT4ni»Xftk . !I.ISKX*ST 

tx rsat-ix^: 7 u * 7*/i-Bi»s«t-« l x rw 

4 DoSVv vHS»U-?»ttwkC*->-C7U*i. 7';l DB 
«tt^ y KgCi^KLXt5«-««'< y H«kflE*«« 

i-iiosv^ / Hffitxif k s-irr k $r«ffik-r z>* 

UttMV) M'>r5-JUtftUXv^v^ffi5r«RaLsKL 
ff£«R3tKL^Sf82«k 5:. 8^tt»«7 < H ^X 

o«<t^flB*Lfc; k *r«Kkf&lfi^PEni^ ! t i 

->] .'<>7rJfMLXv^-ol£ffir^ttMi» 

K**ttfl*ttL ^FD»*«k 5r . < ;l 

■CISHLfiie LXtXfiJiL m k £-«mk"r4*»«-*T* 

jtma*. 

[QOOll 

. i ^t"^--'»tr. r^ivr i a 1 *;. «"wn»«7 < »i 
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100 0 21 

IS PHS. PDA^i:'<oK»fflW***B(:*sv^Js 
niflEWS^fi**^ * * < * 0 T v 1 * • Z iuz nz 

^<n, - #»H«?*W««= 

i*H3iiTO*. MWSHftfl:. **W«<t«=« 
Etitrti:. :^)7V J fi' 7^7 'J > h *«= 1 

t o o o 3 ] v&Kr + •/ 7WS*a« ■ < i > *«* 

|^ 7 72 1 $-7 x-7.T«/7"CSKS<S2 2(C?8* 
L, **** •/ r 2 1 k ©KfilS 2 2 x H SJ* 4» 

2 3 TflW L . « ■> * < * ?' fflre 2 4 T ' $ * lk1 " * 20 

»tt (Bl 2C*1\ ) k . ( 2 ) «i/v^'- 

**tt8tfS7 < IV J*1c fc' fcttEttfl k I . * 7* . 

T-f- •/ 7? ? ••/ f - ) k * 5 £> 4 . 
[00041 ffJSO^fcti-*- -y 7'WiBW KWH^-f +* 

<o«^tiig»sff 2 2<^*isaijTSii*y7<M x*> 

E*>* 7*7 '.J »r+^T^7+**« < IWJ^ u 
[00051 ( 2 - 1 ) HA.tdf)fi ■ ' 7 2 1 

S« 2 2 k W** ' 2 1 k Sri!/**: 2 7 Tllfc* 
& . ^T**** ••/ 7* 2 1 k 2 2k WHiBltZ 

fflHl2 8*«««fl:"f* (01 3K*f. ) • 
[00061 ( 2 - 2 ) = **** * 

7*2 1 <7)T;t >1£fi!2 5ii(;7 < */<>7WC*'<> 
72 9rMt4. OS'K. 7 2 90*i£C3* 

tt»«JH3 0frfl6*LISMa*2 2KtW4. ftfti: 

••/ 7"2 1 k EfSStS 2 2k WHifiUzfflB 2 S 5r 4u 
EfflMfc-fft (01 4fc#"f. ) . 

[ o o o 7 1 ( 2 - 3 ) n*tt«**7 < * = tji 

5«ffi 2 5ii:7 4 7/»5t. > ^ftt-k't 
>72 9 ifiMLl fzf-i&tt* -> 7 2 l > E1I8SK2 2 k 
5:IWjttUre7 < /I i> 3 I -•• 1r I X au?» W* < U I 
5CS1\ ) . 

[00 OSl W_k<07 'J •» 7-f- ■•/ 7 T ? ••/ v 
t 0 0 0 9 J I rjZHK «*i 7 < ,l .'.7T?V'ff ft»B x 



*i£'Srk*i: J: T7;u = iS:ffi2 5±(:^<>'72 9 

iJ«:f-/72 1 S:[2]?8S«2 2tcE«"T6. i^ftlttE 
*t;,}: 0 . v7n±'<y7W& 2 9 k ISKSffiOtttt 
y H k A { if *ft LT«MW=tt*S • »* 

(00101 

tt»«7 -f /UX>lCi 4^*<*3R : r^7 'J •/ 7-f- v 77 ? 

7imr 4'2«* ? 4 1 . 7 7. h »(C^4 k v % 'j If.I£ £ 

[ 0 0 1 1 1 *»W^BWIi. ±iei?.lfi5:Wift1" / ^< . 

Z-mikXTn^te' < ■» H * xr * 6 ^ fc * 
< . 8?f11*«7 < /Pi»5rfflv * 7 'J v 7-J- •/ 77 ^ •/ 

5?5S»iS(* i tf *«flW* - k C 

if)*. 

(00123 

[rbs win-r tfett»*a i .tEenta** * ^ 

C. **«Wi. **f*SI : f-SrS7y11««7^i Ai:J:0 
Ef«fitc3l»UA:7 'J -17+1779 

itsr k tir«ii- ?» a»as«Lh^J5»iBtn«tc ^ v ^ 5ia 

[00131 tttWm. 5rR^ii»«7 
^ ;Wi.C J: 0 EMStSi:^ L 7 'J ••/ r + ••/ 77 ^ ••/ 

^ * / < V 77;> IBlfi S i\X 1 ^ »« JfeR L 

•c»inf 4est=a»atiat. H«k«tt 
To o 1 4 1" i f^ftwa . 4k» (i.*v7 «• y( «n*»«7 

L n ie* if <** ? k *1 *• WW » R±»K«BH W 
i - is i . : : ?w?»Eit ' * 5 - > * c i: » « S < v t- 7. &h 
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[00 15) 

^a^SftS^gffiiSfrl-^- HEW** 



[00 16] tfc*mu. **tt**7 
<;wu:J: 9EHS«i=S»'-£ 7 y ••/ Tf- •/ 7 7 ? ■/ 

KttW*S<iLH(:«fta£KU ISftflMf"? FSfcBfc 
*-C«8EL-C flll& L w t r 1Si£ fc * & ******* 
COO 17) £**& B fl<i. ^xTS»*t"Ci»«rv»« 

(00 18) i^*H B flli. 7U*x7'/lE»^ffi«-ll 
Si:. USkUm «7 < /i^fcBWtfc 7 
^ilftJRx 1 1 £E£*>tf L t tstt* 4 IS ttlfi 

&SiU:fiflfc03SSStfT f 5: H bolt & - 

ST £ £ 1 5r If a t h *S5 * JR^ SW^ffil" A * • 
[00 1 9] 4fc*ife B JI(i. A>-/r»Ml'^^ ,; E 

ft(t* **ttW«7 < a /-ttttlKk . 7 u 4 > 7 'I S 

«C«LT[aBfti>«LT«tt^£«ttXHt ■ » £}i;tt 

xftT***STi:>i l •: is a ? < i '-• 7 1- * > r »i e» » 



ft £ # 1" * U0»^ •/ K 5: ff t o< 1 £ C k I : X t X 
7 i/7'/HaBS«±i:»*« iifci»*Sr RKttcS 

i rata t -r h jafi^atft 5 . 

[00 20 1 afcJWWi. /<^rSr»«LTi^i>« 
«C7<A /-TISHtlS S IXfttiLLtzl'c ttftiik'f i> 

[002 D *fc*5t«wi . Biew«M»»«flia* 
[0022] *K*hmt. wia^att-^^^swifiJ* 

[002 31 ifc** 1 **. MV7iMUK^'5 

[0024 1 WiKWl^J: -jUlHEfliaiCkntf. * 
if (tS^ tlMift S hfz ^RsO*tS±t-^' 7 r 

tiaiHwcBiwacttiBS^rjfettsixfcJt*'*^ 

««7 -( /I UzM£+b9W&¥K i o-C«^(cE€IS 

JSfffMl ****** rs««rs«"r*w k. 
y/T'& £. EO *> s|tilH*3R^* : « r»i " ^ ^3€iB »»*tc * i i 1 

4 «a t ts i*> < v h sc t vn (sj-t £ »««« « «- 9 * 

[00253 

[ JfclfliOKSt^S 1 * ftW- '* * ' < 7 - ,lJ * - * 1 
n^WvjfsT (tlTTIi. /<>7^7^i«H^ /7-cSe 

^- -, TT 9 -v -M?5tT i ( WTTCi. '<> ru 

7 v ■•/ rr ^ -y ^-^i?^5t t lit ) wkhweb 

[00201 t-f 1 wSll^lfW- -50 

tl3l-Q7£-fflotJR B /l1i'. 
[00 2 7 3 *5H l W*lfe^K*li • 7 ^ * > " /n " r ,J 

> i-a«t'<-» i u7.-ts«:-7- -7 i?i*n:*x-> < 't 
KU7.*ii(i+ v7-^ffi(2S. */ < n;«i£- 
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7 

7 •/ 75: 7 U * •> 7/1-7 'J > h StSC SW> 

( 0 0 2 S ] 12 3 Cli- 1 *>£»*>»B 

rm tft * i&t»Hr.*Blt* 9 . H 5 li . 
|£f >\ -/ H UlSS^S: net©* Lft*S£ 

i L < 14^ U** v ^mzithtxh . - ■» H 5 *«* 
«g|H:<4. /<y7WW*f^lcll«ifcA 1 
SffOttffil 5l:tt£LTflfctf^e4*^gft»lfc* 
ft*. C<03!iS4O74 *'>vru^il*f 7r 

i^«si 5*074 x^^'J-T^-coaLSifcn 

ftot. 3=j624074X'li. /<>7UX***-f-'71 
£7)HEffi 1 5 <0«M XUlTX't) h w k * ! » £ L V » . 4 

-^/l-7</UX.if IflSRtt'^ 20 

-V) t:J: , )ll ! l'4J!' ; . -KWICIiO. 0 0 3mm- 
0. 3mmWt* c »*ti». 5US 4 (I 
fflT* 7 U * ^ 7 /I 7" 'J V I- Stt 2a«H# '17 < A 
-US.* <&* k . |; 5 k 7^^7/1^ 

T U > »• 215 2 a k A««tt I * < * *ft *> . «*>'Sff1t 
j»«7 < /lA3Cfr*>4>r. x^xWHS^fttt' 

£14. flUfi-f*7U*i'7rt,7-yyh£«2a*>h-7 

4 «:o^t(Jt < CMIIM*< ■ 04 CwTAXS * 
4a. H5C*-rniB4b. IRPtt3frk'^StR"f *w 
k mt 4. aft. £*>5US4(=iii2*:CtT*->< 

[0029] sftflO**E«^--/ H 5Ci3«t*58e4ttx 
••/ -T-y 7£C' k'C X 0 S£t:S»(*7£ i fc * • 
[00 3 0] at:. J<yruw7»i7+-*7T*? 

*JHHWC7 7 U 7. ft* •/ 7 1 5r B?52-STft 
S 7 u * 7n TO 'y h&Vi 2 a i:{SKKHT**&£ 

1003 1] 7U*v7'/l2t52al4. 71^^7/12 4 

*c *£»/ <? - > s nmacc » < ■» h aw jbis. e *i 

[ 0 0 3 2 J S?>ti8F«7 < H Z.3I4. *«fc»X#* 
>«lllS9c>4'UjftefSr 1 o *->fiii$-ttn;7 < n i.tff5 
tiLZiii. ZW&tft Ut. X /7/WC-k'^±E»i 

too 3 3] .liCfln-rTS'-' i- ?t:i *anftrr«?:R- : 
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8 

ti. f£JS-riS7ftt«*«7 3 i:iO^S^*A ! 
f.*>l 7 0-200-C. «5-20H'. I-15-400MP 
a (5?g2 4<7)-t>^SmtiSiTRf ) ^ , )^E7]) * : K4 
Lv^. E7J* 5 t-)5MPaJ:0f&v^i9^t:li. S^ll^ 
7 -( /l-ik 3 <r)mm!l*tf%&-<tr - *tf«r**«JBC:«c 
f>t'VMft^A : *>*. S7]//^4 0 0MPa«t')ffi 

iMfr^Cli. /<yr^7.*aftt:-f-"/ri 5rK«ti*Sr& 
tfh i . £-5St:JE t X l)n**.S6^ •/ H 5 k 7 u * 
x7;l7''J y KStS 2 a k <^r5]t: . ^ 'J 3 > t- 7 
0 DyfflflL ^7 ^;l.i-5Fi07 x> s >t!5r!5ALTE 
«-fi^aS-k«.wk tT*ft. 
[0034] JtlBDOJftE«^-» H 5t:«tiJ)0»E«^ii 
kLT«i. <?:O2a0* { ft0. v^ix^atl«ffl«IK 
T'ftl). 

[0 0 3 5] (a) 061:^^7 1:. /<V7U*¥* 
te+-vT\ CR*4iai«7 -f /WX> 3 «r«W»tT*j> . w 
ii5r 7 U * ->7Vt r 'jyb 215 2 a Cfffk L . ±I£Un» 

•■/ H 5 fefflv^ iQS^E* - *" 4 
[0036] (b) (27t:^f i3t:. 7U^v7';L7 
20 y>hSR2ai:JWm**7< ;^3lrteftltTii 

cfxc^yrw^^ai^ y^i *}sau ±I£»o 

(0037 3 OlCti. iieWiES^-»H5i:l&«n 
fiffiMOSfc* - *". 01C*tJ: ')<:. »*tt*«7 < 
/l-A 3 &/<^TU7.¥*«:^ -/ T 1 t ^ti7 U> > 7 '/l- 

ry ^hs«2 a(=Kttct-c«» . mz±Ai'i's?vz 

^11*^x7*1 tSSB 6 ±.t:^E = ^^ ai " ^ (: - 
5?«4SrA l^f--y7-€15l StUSS-f *(a»:U^ 
tMBM** -/ H 5 >T . 7 W * ^ 7/1 7* 'J V V 3£ 
30 «2a^)ll8*»V<>7U7.*aiJ4H--/71«fiS«:. ftl 
70-200-C. n5~208.\ l<j5~400MPa^ 
JlL%E*fe(*'C'J!lD?! l E*-r 4k. 7 U * i/ 7/V 7 'J ^ h 
S«2aJi^-/7«ffil 5C»l*lt*B»J:«v»"C* 
tS4<0JB4jtt:ffioT2«7kftt:fiE*^^-^ 
SOtt«^ y H«* f 3?tM*tt:S^L. COR»Ln:S« 
tt<otg«' <7HB14kt7 T^ffi 1 5 k <r>ra<: « v >t 
if 1 Ot: J: ■»T«vi»tt«'C<«Wt:«MfiSl* 
k 9 i\T^«?n 4 ^ k i:?r 

S6»1t(:oo-CW»S<i4. w<0«t^t:LT. 02(:^ 
f J: 5 C7 > 7H 7 y > b£tZ 2 a i : Pi]t:5;-ff it ft 

[ o o 3 s 1 J>:t: . W±2«°J)t ft5 % . i ^lk^*J«c:^ 
nt. 5£;:ft«:ti*j(:'3t4ftMk ItiWIVi. ' 
[0039] 

!»•?-••/ 75: Wv 'ft. 
[ 004 0 3 7. : tc in ii. ft 
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If $ : 0- 4 5mm 

KlM * : 0 • 1 0 5 x 1 0 5 mm 
jH|/<lv h'f'/f :0. 13 mm 

issue is : raiH4 m 

U*5/77l-fi« (190. 07 5mmf) fcfflufc. fflid 
«l*J*StfO. 0 3 5mmS:CeSILfc. *-»7lMW>E 
tt«Wi»0. 0 9mm. EttlB^HKBittO. 0 4 mm 

f. . y r i &y 7 U 4 x 7/ir ',» > »■ SIS 2 a WEKSrR 10 

[004 1 } 7U=«fv^l'7' , JVhSCi2af)f-/T!« 
«HS«(I. 0. 2-0. 3umH$L<r>%H<7)±*">*i) i 
t&tltzm&fiO ■ 0 0 8 rn m<0- 7 */US*«R* k* 
Sfcx.-t^BJISk <K*W*«*fM:T'l 0 : 9 0- 

20 : 80f£K) *'f>tftll*tt*«7 < /li.3SK0 
ftJtt. &t:±I£'<y H UA^i*** -/ T 1 ~(2S£i:> 
ittSttU:. IZIZ. fiO. 0 8mmft. SSttO. 0 7 

IfiSV^-y F5£fflOT. 7U*i'7'^T'J>"h2tK*0 20 

V (»{*) 8«»«/<-yH«*«»BBttK:K»U. -*>2 
L/c5!tS4'c^m«J/ < y F SG 1 4 k * ■» r«ffi 1 5 k JO 

mzts^xmsti* i oti-t ->Tm«5Si't.4 
K(ii«j2 0ox:. B$rsj(itt2 of*. ^g4 05tJigg;*ti 

^Oteej&Ctli^ 2 5 m Q H«T*> 0 +*H=«ft >KUI 
[0042] 

[3*iSffl2] /<•/ FU*¥flf**-y7'liiJ;V'7l'*S' 
7'/Pr'J^hSt5»i. ±S£S5J6W1 t(3)-^Sr.tt5:ffl^ 
fc. -yT^effiflB^ffiK. 0. 2-0. 3/i 

mgKOJJ$O&> y**ftLfcSt£tt0. 0 0 8mm 

0-2 0 : 8 0SK) *-JWrtli*«7 

£tS2 alC[£E£i>tffcttU*:. KK. BttttO. 06 
mm, BStfjO. 0 5 0mtn^J5§a4 5rf--/rSffi(lfl3 

SlSttCS^ L . w L £RJ£4££>ff!g' < ■» > : » 1 
4ttv 7igffi i 5 k oiai: fci ilfEtt? locii 
TflMlSii* fc fti;x.-p* > IJIIJ89 i&t ft* t\~ £85 

EeiSKur^oo-c. a%fsatirj2 o 
8\ 5ge4^)3t!Ssrm(iaBW.?>/ , w , )j'jE7j(in2o om 
P a fff 1- -> * . t*W*¥nt*weMi*'% 3 o m f>« 
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[004 3] 

[3«6fH3l /<-y FW7.¥<»«:*vTltt«fcy7l'*i/ 
7-/U7-'Jy h£l£2a(i. JbIS*KiWl kW-WKMSr 
ffl^y.:. 7 u*v7VW7'J > l-2£*H-"/7 , l8l5fRfcjc 

K, 0. 2-0. 3iumSJS£0)5$<0^> v^flrteL^ 
0 . 0 0 8m m JO- y 7" k **i (t'X.1i 

* xfflffit ( k ****** > ffiHS k OE*« 
^tifcfltfC 1 0 : 9 0-20 : SOftK) A'ofr&R 
*tt**7 </Ui.3 8rtt , /fHtt:. <W:.kE*--/V' 1 r 
ttrab-gfEBlfc. BfittO. 0 8 mm. KC- 

W0. 0 5 0mm<05£*fii 1~> T^ffiCffliST&GEC 
Rlt A:lBjaff * ^ -/ F 5 Sr ffloT . V^y 7'/l-7" 'J > 
F W&(T>m A' <b f - •/ rcOffiK-JjU^.ff « Lfc . *fJfaiP.E 
»/<^-y (31(40 8<Offi«l^- y H«*«5HMtt:»W 
U. i«S-»t^:9eBtt«««'<T FST.1 4 t^-'TTL 
Si 5konBC:Jii»T«Wtt^l 0c:J:oT««$iii 
t ^cx^* ^fflliS 9 iix SIRS <i 4 w k »:?f 

s. E«a»i«2oox:. »§ra»si->2o?i-. gt&4?j 
jtnttB*fitnni#>^: o *>e*i*« 2 o o m p & x nv- -» 

[0044 ] 

[ SS6W4 ] ^ > ••/ F U **W*f - • ' 7" 1 is J: y'7 1- •> 
7';U7' 'J > b 215 2 a (i. ±iS^»tf 5 '; 1 k ffi-^sm r 

C . lEStf) 0 . 0 0 5m mJ07' 7^f-/7 f5T-^?imi: 
x-/7-/M y^^K ()5$0. 3-0. tumWDH 
Xlf&* v^BiWi (ISO. 2-0. 1 A«mSK) 5r)U 
« Lrcjf «f»? k sMSfcx.** > BJSSk ( *«t2f k * 
«{tX1?*i/ttH8k^K*W*U«:«H:T'l 0 :9 0- 
2 0 : SOfffc) A^ 5 ^4S73ltW*7 < /I A3 SrPi'J 

C.«0. 08mmft. *SI-J0. 08mm^5m4 5r 
f--y7^Sit:ffl^-r'J.[2IIt-R<t^J)n??.E«^-/ F 5 i 
m v . 7 X- * •> 7"/V r ') > F a<KOHA> + -/ 7'«W ' 
caofcE*l*:. ^^««Bea'<^-^ (*«;) s^ts 
«/ < ••/ F K*«55««^S» L - - WSIU I ^ 
UJ/N- y H« 1 4 k ■*• •/ r«t£- 1 5 k i-jRHliJii '-Ci^ti 
r 1 0 C J: -> X tSt»§ <xi k > ttJIB 9 * ; 59! It 

S itT ^« S it 4 w k I- v' 4 . E«««ifl 2 0 0V. 
B*(3l«i« 2 0 «••. 5?« 4 *3JWIIClW2BKfc * ^ ^S- 13 
li« 2 0 0 M P a Tfr* -» fc . r««*Tf Jttttlfttftli T 
H 3 5 mtJHUtA ') 6 iifc . 

[004 5] at:*ftW:tt&*2tf«5lliOW»<=-*» 1 
TQS-131 1 5rWvtiftW4. 

t o o 4 6 ) 2 nmanKWi . pjiysft K - b -t'- 

JB* S ii 4 E*?-' < 9- > 8 //S^<1»'«7 < A -'- 3 Alfi 
!fi & < l 4«f «4 a 0 ii^TRSS * i 1 4 «iA xSifiil 

nxf-scntiVL'* - i-sr.(:aKU'.':.i-45sai 1 



1 1 



*Zx 9 4 J:feK«> < ? - > 8 k Tl 

S'kT'ft*. ESKli. E]raSfc2bt-)f2£Sfx*f|5| 
If oK»> < ? - x.t^fc' s * K ^> * 4 ^ s 

T SHS« 2 b CH&£* L T tS«£« Lfc k & ^ESBB 

tua**** •■' r 1 k a« 2 b t ffwenm.ttm* 
mtt&zttfTZb. 

[00 4 7] tZbX\ B!52fe«[2bJi's05iei lO 

hk&*. ikL-t<i. ffl. -••-f'lt'k-o 

{ o o 4 s ) *tz . @ i o izm-tx o izzmrv v \-m 

<S 2 c •C'li^lgidW;* 4 ^ tr*-H-*fttt«McK 
Ml. C^ftfliLfcEttBffcStMC'*--' » : §C 

AUtHMH'*-* » : « (**A**Sr*SMS> 1 2SrJt*£0 
it. ±8£«8E/< y KB 1 
jfA-Jilifci^ -ylZLT. -7-y7"*fi«il 5kt8«'<y 

fbi 2 fc^iatm-t-ii. »«f&T-i oa«anEE*'ii*£ 

ktf&V«r/C\ f-y7"£ffil 5 FS1 2 to 

-f*CkA ! *Tffik**. 

[004 9] ll±.}£'^£ v (- . JU;tti*«7 < /IX. 3 

c «t h 7 'j •/ r + ••/ rr * ••/ +mmza \ . sf sss 

2b. 2r(7)M'<-» KfCCW^^t'&SUEl 1 • 1 
2 J ffMf * w k (C «t *) . - IB Oft 3 -7. ML Sr * 
£k* J T'&*. 40 
[0050] [9HStK2 bAflHf"** 
^i9ltS 1 Hi. 7"yyK8eHHSRJtIfH:«v>T« 
7*:fri:jL ')&«5<:«>flM"&w k A 5 ' &*. SStt 

[00 5 1] PBJSSrc 2 c < ••' I- 

JrliJK^i V'i.-)^^.^- Rl 1 0 . iiJ:^ > 
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1 2 

01 1 t-ir.-r J: o t~ , £J17'J CRISIS 2 cOHte. 
4Ufc*«'<-!' HSP 1 2&riifi)Bl^*1i^a:t-f, 

(0052) E!82S«S2 b . 2 c Ofc£A'v KBClUt 
4J»**»fe**50Sl l. 120-t-(Xli. 

1 SO-^-f 0 <T t>^ L$ /.to 

*s. ft& o v^i:afS«(^ffi^* : ±U 4. 

1 5 OlM xkitt A i:t *'» i LV >. i fc . *• 
<b^45iai 1 . 1 20K5U. WO. 00 3mm- 
0. 3mm^JfiLV%. SiSAWO. 003mmtlTO 

g«2b. 2ct* t H^tt««7^/l.X l 30ai«fa ; i L l 
0 5r^LT!SSjrf4raifi* ? 4l:4. 5SS1 1 . 1 20ffi 
$ 0 . 3mm OhU * 4 1 1 H OII?T5?tS r »c£-r 

4 c t «<IBB(:« 4 1 . IWK ^* ? ^ v ^»*«=B 

fc^y F T- x 3 - h * 8- "f-raa * : £ t i . ««--A^ o 

i . 1 2o«?tfii. h». mKcut^zmn 
(0053) <r.iz. anmit>:*2ff)mtmm:^ 

[0054] 

|3W.f--y7'$rfflv^. 
[005 5] tT-fX: Smmft 
)f $ : 0. 4 5mm 

v K-t-i X : 0 . 1 0 5 x 1 0 5 mm 
taS^-/ Kf-yf- : 0. 1 3mm 
««Ril: JSi34>a 

S»2e2b> L--C6*/j7 7.x,r*i'£}8 ( F R 4 ) 
Srfflo. + y7Ttlfil 5 CWB-f itefcfflRfc (ffllS 
5 : «0. 0 1 2mm) 8tmiK. HI80«(if') 
0. 0 9mm. KttfflOfSHRIi«0. 04mm>L^. 
tSKJftttS: 4 JSt« t»«t & 4 i 3 ±S£«%^ •/ ra 
l/SKSJSOiy* 5r txlt I . 
[0056] ±REM««2 bO««»T«tlX 7 'J - 

_>siBSt. 5 0*cfiB^isja(kS^. wo. o 

Smmft. B£tt0. 04mmO^.«l 1S-^KL^, 
wORD»fiS2 bO*--yrt8«MI*K. **eM1 
- 3 t (Sltt^fi^O .008 mmO±> y -*r - -y > if 
k *«JtX.r * > Ditt c A' 4 8?m*«7 < 

/ix. 3«rWiO Hit*.* . ;r.i:±!e> oru^mtt •» ? 

f:. S6.!iS!i* , 32 0 0-C. HUlit'K. W VtfMU'i 



(S) 
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10 



are* 9. +#(:<Rv^fctt*WW- 

-* 7 rSrfflv ^ . BUSfiff 2 b k IX 4 Jg * 7 *x* 
(FR4) fcffl^. t77tfil 5C«Kr« 
*«BEII 0 12mm) 8***L 

^ EtROtHitt 0 . 0 9mm. RIMH^raflWirt 0 • 
O^mmkU:. IO*»»**r»*<» H»=«. 
Sfefc*/X"/7Vl/ffl*»A»**ttO. 0 8mmft. B 
SflO. 0 l 5 5mm<05S*Sl 1 $T»*Lfc. 
#C . C ttQHtttt 2bO+-/ riM****: • 1 
-3 kB»sfc«aO • 0 0 8 mmO£> "/ *- •» f 

/was ww««:. acctE/^ru.***** 

f- E* iSKlitt 2 0 0-C. E*litt6 k g . WrIBUitt 

[0058) _ 
[XSKM7 ) ^7U**»<M"*ri (i£Miffll5 kPI 
-*-/7**ffli*:. [2]K£*2bfcLT«:¥j£C < fc»)<* 
ftLfc 4 AX* * ^sts S ffiv ^ . * 7 
IftlZtttttGfMKittO - 0 9 mm . EKRSISIi^O . 
0 4 m in k . «t 4 S«« . * ™*' < 

F»C*/x*7*JH& , fc**»0' OSmmft. J££tt 
0. 025mm<D3gSl 1 *<»*3*VO*l>. 11 

<oehs* 2 b so* mwiwc . mm 1 - 3 k pi 

fcfrSSttO. 0 08mm<0±^-/^X yynii€G?- 
k iMHtxtf * ^ tflBS > *• tt i <A'4 3 

«M>*ifttBWf FTESl*. EC 

ifi«uw 2 o o-c . swift 6kg. ■* nacit? 2 o m- 

[0059) 

I mm A*W*+ "/ 7' 1 U^Bfef! 5 k PI 

-f-yTtlHofc. BDB»«2bkL-C6«*9 5 

£**Bo. +?7««cttje-r*ttttraKK*'B* L 

7^ . E»«!i« 0 . 0 9 m m . EKIffiSUtt 0 . 0 4m 

tCli. S<bi:^/--yr'W/ffl*»o^4«0. OS mm 
ft.SSttO. 0l5mmO3=i£l 1 S/'/^itBlS 

1 - 3 k Pit* 0 . 0 0 8 m m Oi £ /■ -/ * •- * 

/t if SEtT k jJiJI > l.«BS k *• o t' h Htftli** 

7 -f /UA 3 5rFiO WtfJ . tfC-LE' 7-U A**** 
■vT\ Z&&ktrG&mt&+ •/TJrttlS*^"' KTES 
Uc. Eeas«»2 0 0-C. E?)liW6kg. B',fS1li 
*>2 0ft"<-*7-,^. ««a^.-i««RK«i^ ,1 ») 0, "° 
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1 4 

[00601 

I23mffl5k|3]-§r.tt5:fflv^. 
[006 1) wf>(slS8StS 2 b »* •/ r}gHt?«J*(- . & 
MM 4 k Rttt'lESft 0.005 mm W5 A* ••/ ? »1 

>a»i«2 0 0x:. EWittOkg. wnicitt2 0tt-f 

[0062) 

(SteMi bl/<yrw«*t*'9'i ii«Jt«5 k 

[Sj-^. v r * fgv ^ . mm 2 b k 1 1 2 )Bffi« 7 U 

5mm. f-yr«wWIWM:JS«t*IWlWittO. 09m. 
m . EttP-1iS(i« 0. 04mmkL^.C <r>W>+ "> 

^0. 06mmft. W*»0. 0 1 2mmJO^Sl 1 5: 

mm i-3t nat-ttawo . o o s r...u.^ 

^> *=. -v y/iiS^fS^k^aftx*^ > Bl^k **0 

7 V^*«l*t ■» 7- 1 S:liaMri>««ttt«i*-' 7'5r )jd 
«^THrE»tn:. SefflKli«2 00*C. E^li« 

6 k g . i*iaiitt 2 o »tir -» ^ . ig^ssT som«t«t3v 

liTO 1 0 mQMKt'ft O+Jf 
[0063) 

[S?*feWi l ) .'<vrw7.^«(t;*-'7')ii^«sW5k 
pj-.f-./rfcfflv^. EDM£<S2 c k LT4/B//57.X 
FR4 ) tW^. f"yr«il5U«e , r 

f,?l&lH]Ln; (01 0. [31 1 1-^. ) • tMf 
gtl20Rant:li. ^H5^^^'^-- * 

c. conns**)* ■>7««iii , *»=. 

Htt^KS^O . 0 0 8 mm^t > •» *x ■■/ JrH 

^k*«itx*-*i,«nt*«*»«:*a**»* 7 < 

st-BOWtt:. a:(cJJe/<>7-ux*»**-y7-i * 
{iE-feh^JSttfi* •/ 7'5r mr^ H t-E* L . E* 
aK«i«2 0 0*C. EWi»6ks. i«Win2 0IK' 
ffof:. rg«W^t8ft»K(i¥«-)l Om -*»') 

10064) . _ 

iekt-o. x«w»** ! *fr»». 1 , 4 .«^ :4 . 
» [000 5) *f:*JbWU^«s. ».t-w.t^ 
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40 



(9) 



1 5 



[BlinolMttrBWn _ ^ a 

[(31 1 *»Bj!t:ffi^^rw.«7 'J ''i^'ZZ 9 
[03 1 0 1 r-*+mm*^"' v-i^mmx *> 

*04 1 VKiBM*>v MzBl£+l&&< r M* < ?>-m 
^J#S£^-$"J£*I2IX-J> 4 . 
[05 ] jjtfftflM^ HU»*"r6R«B^»«^*«* 

[06 ) 0 1 izrp-rsi l 

[07101 1 <• **** 

rt:0X-fc*. 

StRtC »k L * L *:««' < '•' 
7T-i-«1ft0X.f>&. . 

101 1 
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0 1 



ISfSH 1 1 0 - 1 S> 9 9 3 4 
1 6 

?f)t>. 

[010] *WMC«4'<>Tl/*WJ 7 7'f 777* 
©**-*-«8l0X-*>&. 

[0111 01 oi:*-fOD»««it=»**^»«' ,{ 

••/ Fg?*jm*x2ssUw*****^ffi£tt*'*'*"G | ' 

iE0X'&5 • 

[012] &*7)74^sY : &\Zt^T+-,r-m 
ffljt$r^-f0X*>i. 

[0i3] vtaw&orttt-mizxiiT+ vr&ifi 
■yT&2M&i:*-r®x-hz. 

[01 51 Wk<ri£*VTbtk1i&M&~> 

[ 0 1 6 ] tt*o*> < y r fc < n -i.tr i * 

^r^-/ri?g«it*aAXii *mr®xt>z . 

UVh**. 2b-H»fi«. 2c-S»S«. 

^-,h. 8-aett/^-><** ) • 9 -x**^ 

8ilt 10-WIIt. 1 1 -**A»***WS 

Kin) - i 2 -5sa <«»'<•» hst.) . 

1 3"5nStt^t8&'< v HST.. 1 5-«ffi 
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[073 




[08) 



[091 
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[016] 
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